The following Supporting Information is available for this article: 
Fig. S1
Map of sampling localities. 
Table S1
Summary of the samples used in the analysis.
Table S2
Statistical results of the mixed-effects model and multiple comparison analysis explaining the fungal communities' phylogenetic dispersion patterns by the 'type' of material (MH plants, green plants, soil), using 'region' as a random factor.
Methods S1 Plant identification.
Methods S2 Thismia phylogenetic relationships. Table 1 ) are correlated, indicating that an overall fungal communities' clustering or dispersal on the deeper nodes of the tree (NRI) corresponds to a similar extent of terminal clustering or dispersal, i.e., near the tips of the tree (NTI). 95% CI: 3.26-4.74) is within the range of the extant species, which means that the ancestor had similar mycorrhizal specificity, and thus already showed specialized interactions. Thismia), and the phylogenetic tree of the AM fungal OTUs on the right side (same as Fig. 1 ).
The tanglegram was built using the ape R-package. The figure shows extensive overlap in the fungal interactions within the five Thimia species. The last three rows represent the multiple linear comparisons. Adjusted Tukey's P-values are reported
Methods S1 Plant identification
The plants collected in this study consisted of mycoheterotrophic and green species. The mycoheterotrophic species were identified by the genetic markers ITS, using the primers ITS1
and ITS4 (White et al., 1990) and cob, using the primers COB1F and COB1R (Petersen et al., 2006 ; GenBank accessions KX790794-KX790923). Partial matK sequences were obtained from the root tips DNA extractions of the surrounding plants and leaf samples of identified species collected at the sites using primers trnK685F and matK1777R (Hu et al., 2000) . For several plant samples from sites in New South Wales this did not result in amplification products. For these plants partial trnL sequences were obtained with primers trnL-f and trnL-15 (Taberlet et al., 1991) . Root tips were identified based on their sequence similarity with the leaf samples and/or BLAST searches on GenBank.
